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ABSTRACT 

The research study was undertaken to provide data on 
skills and competencies to aid persons developing curricula for 
electromechanical technician training programs. Through a 73.8 
percent return of 212 questionnaires distributed to Iowa 
electromechanical technicians, five occupational areas were 
identified as representative: residential appliance occupations, 
commercial appliance occupations, business and office machine 
occupations; industrial machinery and equipment occupations, and 
automated agribusiness equipment occupations* There exists a high 
correlation between the task performance of the five respondent 
groups; a core of common tasks was subdivided into nine task 
categories: diagnostic, maintenance and repair, measurement, 
clerical, instrucrional, miscellaneous, interpersonal, 
administrative, and safety. The latter three were emphasized by all 
groups. Skills pertaining to occupational areas individually were 
also identified. (The research method is described, equipment and 
task statements are listed, and task performances are rank ordered.) 

(This publication omits three appendixes containing tables presenting 
a visual display of relationship between responses,* detailed analysis 
of task clusters, data on respondents* current and projected work 
performance, and the research questionnaire. A microfiche copy of the 
complete report is available from INFORMS, Department of Public 
Instruction, Grimes State Office Building, Des Moines, Iowa 50319.) 
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Identification oT Occupat ion^ll Compctenc Les In Services for Elec tr ome- 
chanical Occupations was a research study undertaken to provide data of 
benefit to persons developing curricula Cor electromechanical technician 
training programs* 

This publication is a shortened version of the final report of the re- 
search project. U .>^!t- \!>pondices D through F which contain tables 
presenting a visual tJi-pla'. ^ ^ i aionship between responses, detailed 
analysis of La^>;. : r , lit.i :i respondents* current and projected 
work performance, and the ^. ar^ i pit u lonnaire used. 

The final report of the research project is available in its entirety 
on microfiche through INFORMS, lepartment of Public Instruction, Grimes 
State Office Building, Des Moines, Iowa 50319. 

Copies of this publication ate available without charge from the State 
Director, Career Education Division, Department of Public Instruction. 
Grimes State Office Building, Des Moines, Iowa 50319. 
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INTRODUCTION 



Iowa State University is committed to research and investigation 
which will contribute to the body of knowledge related to specific dis- 
ciplines. Hopefully, such knowledge may have important implications for 
the further development and improvement of instructional programs. Much 
o£ today's research requires funding to carry out long--term research 
involving considerable time, effort > and research tools. 

This electromechanical research project was funded for a three- 
year period by the State Department of Public Instruction and provided 
research opportunity and experiences for a doctoral student in Vocational- 
Technical Education, Robert Stone, under the direction of William 
Wolansky. 

It has long been recognized that related technologies need to be 
clustered in order to establish commonalities of teachable skills and 
knowledge requirements. For instructional purposes, it should be possi- 
ble to identify certain core educational experiences which would facili- 
tate the learning or performance of a number of tasks within the cluster. 

Wliile several research projects have been carried out to derive a 
competency-matrix for occupational clusters, the research tools and 
techniques for determining the specific areas and extent f commonality 
between technologies or occupations have not been sufficiently developed. 

The intent of this research was to investigate more elfective 
research techniques and computer analysis procedures of the response 
data. These research methods would be designed to analyze tasks to 
determine the extent of their commonality and group such tasks in mean- 
ingful relationships. The findings of this research should minimize 
extraneous and repetitious curricular content while developing technical 
courses and training programs. 

This study identifies the tasks which are common to the electro- 
mechanical occupations, the frequency with which these tasks are per- 
formed, the anticipated frequency with which such tasks will be per- 
formed five years hence, to determine the areas and extent of commonality 
between these tasks in selected occupations and to present the results 
of computerized analysis in an easily interpreted format. 

The research method employed a statistical treatment of data to 
establish degrees of commonality in what appears to be a promisinf^ and 
manageable technique. \^iile this technique is not refined, it has opened 
a new research horizon for clustering tasks in related families of occu- 
pations. Mr. Robert Stone has greatly benefited from his et forts in carry- 
ing this funded project to completion and hopefully he will extend the 
reported findings as he pursues his independent doctoral research which 
is related to this project. 



er|c io 



2 



As director, the financial support by the State Department of Public 
Instruction in Iowa has made it possible for the Department of Industrial 
Education at Iowa State University to engage doctoral students in mean- 
ingful research experiences. Hopefully, our interest and participation 
in research has produced a report that will have much relevant data for 
curriculum personnel in structuring responsive instructional courses and 
programs in the electromechanical cluster. 

The research technique should have relevance to the problem of 
determining commonalities in other occupational clusters. 



William D. Wolansky 

Professor and Head 

Department of Industrial Education 
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JUSTIFICATION FOR OCCUPATIONAL CLUSTERING 



The technological aspects of society have progressed at an exponen- 
tial rate during the last halE of the twentieth century. This inundation 
of new concepts has, in the last twenty years, produced color television; 
laser communication, measurement, and guidance; solid state circuitry; 
micro miniaturization; and integrated circuits. Within the past ten 
years this technology has allowed man to walk on the face of the moon. 

These new applications of scientific principles, wrought into physi- 
cal substance, have introduced a proliferation of commercial and consumer 
goods into the lives of the American Public. These new products have 
provided the consumer with creature comforts and capabilities far greater 
than those afforded to even the most powerful individuals in or.her cul-- 
Lures. However, these conveniences are a mixed blessing, for to develop, 
produce and maintain these devices requires specialized skills. No longer 
can the "do-it-yourselfer" repair the clothes dryer. The simple record 
player is a thing of the past, replaced by one with a bewildering array 
of unrecognizable solid state components, whose maintenance ^"equires 
specialized diagnostic tools and methods. 

Stephens states: 

. . as innovations have been introduced, greater 
complexity has been added. This increased com- 
plexity has resulted in the need for a more intel- 
ligent and better trained person to keep the prod- 
uct operational. (1968, p. 1) 

Stephens' research posits the need for an increased number of trained 
service personnel. However, these technicians must be the product of a 
new type of technical training. 

Harris discusses this new generation of technician in this way: 

. . . (such skills) can be described as that portion 
of the total manpower spectrum which is concerned 
with jobs with a balanced cognitive-manipulative 
content. At one end of the middle manpower 'band' 
are jobs which are nearly professional (e.g., science 
research technicians). At the other end are jobs 
closely related to the skilled trades. (1968, p. 23) 

It seems reasonable to assume that no one would contest tne point 
that there has been significant growth in technology. Wliat educators 
can or should do to communicate these new processes to their students 
is another matter. 
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This growth of knowledge in technical areas, electronics as in exam- 
ple, has caused the expansion of offerings in technical education pro- 
grams. In general practice, these new subject matter areas are added to 
the existing coursework, or courses are added to present the new subject 
matter. This in turn leads to a graduate who has increased depth of 
knowledge in his technical area, but there is also a decrease in breadth 
of the individual's technical education. There is a decrease in his 
ability to apply this theoretical knowledge to technical areas other than 
his own. If the graduate is employed in a business that can utilize this 
depth of knowledge, the training program has been successful in perform- 
ing its function. To the extent that this inability is a liability to 
the technician's employer, the training program has failed© 

There are an increasing number of employment situations where this 
narro^Nn:iess is a liability. In such areas as research and development, 
and the service areas of sales, installation, and maintenance, the indi- 
vidual is severely limited in his potential for advancement if he does 
not possess a broadly based ability to interpret data from several tech- 
nical areas. 

It would seem then that the ideal employees in these service areas 
should receive training in a variety of topics, but only at a cursory 
level. Quite to the contrary, the truth of the matter is that, while 
this person does need to be knox^ledgeable in a wide range of technical 
areas, the depth of knowledge in each area should approach that of the 
individual with a single technical competency. The problem now becomes 
one of providing the student with an understanding of this wide latitude 
of phenomena (and with depth in each technical area) in a time period 
that is compatible with other technical education courses. It is at 
this point that the clustering concept becomes a topic of particular 
interest. 

Wolansky discusses clustering in these terms: 

A cluster of occupations is composed of recognized 
job titles which are logically related because they 
include similar or identical teachable skills and 
knowledge requirements. (1971, p. 7) 

Cunningham refers to the concept in this v;ay: 

Thus, when we speak of grouping jobs or occupations 
for educational purposes, we are assuming that jobs 
within a given cluster are similar in the sense that 
certain core educational experiences should be es- 
tablished which would facilitate the learning or 
performance of all jobs within the cluster (1969, 
p. 20) 
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Perhaps the clustering concept can be shown more graphically in 
Figure 1, Assume that each of the circles in Figure 1 represents the 
universe of skills and tasks performed by a person in a specific occu- 
pation. The areas at which two of these circles overlap represents the 
extent to which the two occupations share similar or identical tasks. 
The area at the center represents core of activities common to all 
three of the occupations. If the extent of this overlap (and the spe- 
cific areas in which the overlap exists) can be determined, then the 
educational experiences of all three groups can be streamlined by simul- 
taneously exposing the three student groups to these topics of mutual 
interest. 




FIGURE 1 

Concepts and skills pertinent to all should be presented to all 
three student groups as a whole. Further reductions of time, laboratory 
area, and expenditures for salaries and training aids may be realized by 
clustering groups A 6^ B, B & C, or A & C for those skills pertinent to 
the two areas. The final training period should be devoted to those 
skills that are unique to each specific area and the further refinement 
of those skills learned in common. 

The purposes of this study, then, were: 

1, To identify occupations which perform electromechanical 
skills, 

2, To identify the tasks performed by persons employed in 
these occupations, whose responsibilities encompass the 
electromechanical activities, 

3, To determine the frequency with which these tasks are per- 
formed at the present time. 
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A* To obtain an estimate of the frequency with which tasks 
will be performed five years hence* 

5* To determine the areas and the extent of commonality 
between these occupations. 

6* To present Che results of the analysis of tliese raw data 
in an easily interpreted format. 

?• To present other peripheral data and written comments as 
was deemed of value in assessing the importance of these 
data. 



Method of Procedure 



Identification of electromechanical occupations. There was no 
efficient means of precisely identifying the employment areas in which 
electro-mechanical skills are performed. During conversations with 
workers and employers, it became apparent that persons were performing 
tasks that required a combination of electrical/electronic, mechanical, 
refrigeration, pneudraulic or other technical skills. Yet only a very 
few individuals had ever considered the person who performed these tasks 
as an electromechanical technician. Generally, these workers were 
classed simply as maintenance or servicemen. References such as the 
Dictionary of Occupational Titles ( DOT) , Volumes One and Two, and other 
sources, were used to review the types of tasks that must be performed 
by workers in various occupations. The determination of occupational 
areas to be included in the study were made using these sources, discus- 
sion with University and Department of Public Instruction staff, and the 
criteria shown below: 

1. The occuoations must be sufficiently complex that postsec- 
ondary education of some duration is necessary for job 
success. 

2. The tasks performed must encompass approximately equal 
amounts of electrical/electronic and mechanical skill. 
Thus, the skills of radio/T.V. trades, the auto/power 
mechanics trades, and other skills of a similar nature 
were excluded from consideration. 

3. The occupations must be performed by a significant number 
of persons in Iowa. 

Five occupational areas were found that conform to these criteria: 

1. Residential Appliance Occupations 
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2, Commercial Appliance Occupations 

3, Business and Office Machine Occupations 

A, Industrial Machinery and quipment Occupations 

5. Automated Agri--Business Equipment Occupations 

Other occupations may also meet the above criteria. These five were 
selected as representative of all electromechanical skills in Iowa, A 
variety of occupational specialities might exist within each of these 
five areas. 

Development of the instrument . Once the five occupational areas 
were selected, the DOT task lists and previously conducted studies were 
used as a starting point to develop the research instrument. Additional 
data were obtained from text materials for each occupational area and 
from service manuals. These materials were also used tc develop lists 
of task statements. 

The resource materials were not used as verbatim sources for ques-- 
tionnaire items. Each source book vtas scanned to determine the types of 
tasks the technicians might have to perform, and these tasks were then 
compiled for each source book. All task lists were subsequently merged 
into one comprehensive list and all duplicate tasks deleted. Additional 
tasks were deleted by removing the names of specific types of appliances 
or machines, and rewriting a single task statement to make it applicable 
to all areas. U^ien completed, this list totaled 256 tasks. 

The task list became the seventh section of a complex pilot ques- 
tionnaire^ Preceding the task list was a short series of personal pro- 
file items and five separate lists of machines/appliances and tools on 
which (or with which) the technicians might work (one list for each 
occupational category). Following the task list was an eighth and final 
section dealing with the interpersonal aspects of work. 

An individual respondent would complete the personal profile, one 
section (the section dealing with the particular area in which he was 
employed) of the tool and equipment lists, the task list, and the intern- 
personal relations section. Response to the tool/equipment list and to 
the task statements required two responses per item. The first response 
indicated the respondent's present work frequency. The second was his 
estimation of work ^'requency five years from now. It was estimated that 
a time period of 1 to l^-^ hours would be needed to complete the question- 
naire . 

Pretesting the instrument. The pilot instrument uas mailed or per- 
son a1ny~3eTiver^rTo~~aTT^^ persons in each of the five areas to 
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be surveyed. Additionally the instrument was reviewed by the Department 
of Public Instruction staff, Iowa State University staff, and by several 
owners, managers, or administrative personnel in major corporations or 
commissions throughout Iowa. 

Pilot respondents were asked to complete the questionnaire and to 
make any pertinent comments concerning modification of the instrument. 
Personal interviews were held with two pilot respondents and with three 
administrative level reviewers seeking their feelings concerning the 
changes that should be made in the instrument. In general, response to 
the pilot instrument was positive. The return of the pilot survey 
was in excess of 80% and several individuals asked to have additional 
copies that could be given to all of their maintenance or service 
personnel. 

The responses, criticisms, and suggestions of the pilot respondents 
and reviewers were considered and a revised instrument developed. The 
revised instrument included: 

1. Three additional items in the personal profile. 

2. The addition of several items to the tool and equipment 
lists . 

3. A restructuring of these lists. 

4. The elimination of several items in the task list. 

5. The total elimination of the interpersonal section. 

6. The rewriting of this section as task statements and its 
incorporation into the list of task s^atements. 

7. The addition of several task statements dealing with per- 
sonal safety and OSllA standards. 

The final instrument was composed of the personal profile, the five 
separate tool and equipment lists, and the list of task statements which 
had grown to 273. 

Selection of the sample . As stated previously, no specific data 
were available from which a representative sample of electromechanical 
technicians could be drawn. It was determined that the selection of 
potential respondents must be drawn from several sources. Telephone 
directories from Iowa's fifteen major metropolitan areas and their 
suburbs were searched for the names and addresses of any business or 
industry that would fit one of the five categories of the survey. Names 
on this list, 950 in number, were contacted by a personal letter 
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explaining the purpose of the research and asking them to respond on an 
enclosed postal card if they would bo willing to participate in the re- 
search. Response to this mailing (and two follo\>r-up reminders) provided 
an acceptable potential respondent group in Residential Appliance Occupa- 
tions and Business and Office Machine Occupations. An additional mailing 
and follow-up, and direct telephone contact were necessary to develop a 
sufficient number of potential respondents in each of the three remaining 
categories. 

It was felt that a minimum of sixty potential respondents in each 
category was necessary before the sample population could be dra\^nl. The 
la*'gest potential respondent file was the Residential Appliance category 
with 106. The smallest was Agri-Business Equipment with 68. 

The actual respondents were selected by numbering the list of poten- 
tial respondents in each category, then entering a random number table 
and selecting forty-five names from each list. 

Because several weeks had passed between the original mailing and 
the final respondent selection, the original contact in all 225 companies 
was contacted by telephone, and the project was reviewed. In several 
instances the research had been misunderstood, and when it was explained 
the contact indicated that he or his company would not be suited for the 
research project. One individual wanted a copy of the research results 
and had indicated an interest in the project for this reason; however, 
the individual was in charge of an MDTA training program in Business and 
Office Skills, not an employer of a machine service person. Other names 
were deleted from the list for similar reasons, and an adjusted total of 
212 respondents was provided with copies of the questionnaire. 

Collection of the data . Due to the large number of respondents, and 
the procedure used in contacting the respondents personally, distribution 
of the questionnaire extended over a three-week period. 

Several of the first distributed instruments were returned before the 
final few were mailed. Approximately two weeks following the mailing of 
the questionnaire those who had not responded were again contacted by 
telephone. Three individuals stated that, once they saw the complexity 
of the questionnaire they would not complete it. Five persons stated 
that they had not received the original questionnaire, and in each of 
these cases another questionnaire was sent and received. 

In the event that the first follow-up telephone call did not produce 
results, a second or third call would be made to the non-respondents. 
Six returns were not received although the individuals stated that they 
had completed the questionnaire and mailed the response sheets. It may 
be assumed that at least some of these statements were specious; however ^ 
two volunteered to re-complete the instrument and asked that a duplicate 
copy be sent. 
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In allj 165 responses were received, for a total return of 77.8%. 
Of these 165, nine were unsalvageable; thus 156 or a 73% useable return 
was obtained. It is noteworthy to mention again that in excess of an 
hour was necessary to complete the questionnaire. The fact that a 
large percentage of responses was received speaks well for the respond- 
ents' perceived importance of this study. 

A breakdown of the respondent groups may be seen as follows in 
Table 1. 

Analysis of the data . Upon receipt of a response it was checked for 
missing data or misinterpreted responses. In the event that such items 
were found, the respondent was again contacted by telephone to clear up 
the misunderstanding or obtain the missing data. In this way virtually 
all responses were salvaged. In six instances the respondent had com- 
pleted such a small portion of the instrument that it was obvious that 
he had little or no interest in the study, or that his understanding of 
the instrument was such that any further attempt to obtain useable data 
would be useless. In the three remaining instances the respondent had 
returned only one of the two response sheets and, when contacted, indi- 
cated that the questionnaire booklet had been destroyed. 

The response sheets were constructed in a manner such that data 
could be transferred directly from the sheets to punched cards. These 
response sheets were delivered to the University Computation Center 
where trained key punch operators punched and verified the data. Once 
punched and verified, an initial computer run was made to check the data 
for errors. Several items were found that had escaped earlier detection. 
These items were rechecked on the respondent's returns, and changes 
were made or the respondent was called to clarify any misunderstandings. 
These changes were made in the appropriate cards of each data set and the 
cards were then used to perform data analysis. 

An analysis program called FASTABS was used to generate tabular data 
for the personal profile items. This program allows the responses for 
two variables to be compared and presented in a variety of ways. Tables 
were generated to show the differences in responses between the respond- 
ent categories. Other tables show the response differences according to 
respondent age. Summaries of the analyses may be seen in Tables 2, 3, and 4* 

The FASTABS analysis of the Personal Profile by respondent group. 
Table 2, shows the youngest respondents as the Business and Office 
Machines group. This group also shows a higher percentage of on-the-io^^ 
training, and a shorter time in their first position. Perhaps because 
the respondents are younger, they have not moved as far from their first 
position as is the case in other respondent groups. The Residential 
respondents show the greatest change between first and present position 
(Apprentice to Owner). They also indicate the greatest number of Years 
on-the-job training. The Agri-Business respondents indicate the greatest 
pmount of academic education, the lowest years of on-the-job traininp,^ 
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and longest period in their present position. 

There is a high degree of job satisfaction across respondent groups, 
ranging from 8.2 (Business and Office, and Industrial) to 9.1 (Commercial).. 

Table 3 presents the Personal Profile data by respondent age. The 
largest number of respondents (52) were in the 31-40 age range, the 
smallest respondent group was the 61 and Over group with six respondents. 
It appears that the Apprenticeship training reached its peak in the 31-40 
bracket, and that younger respondents may be achieving their training 
through other moans. Presumably one of these means is the Vocational- 
Technical school. 

The 31-40 age bracket also shows the highest percentage of respondents 
that have served an on-the-job training experience, the most years of 
technical training, and the most years of academic education. 

There is nearly a direct relationship between age and level of job 
satisfaction. The highest level (9.67 of 10.0) is indicated by the 61 
and Over respondent group. The lowest satisfaction level (8.00 of 10.0) 
is indicated by the 21-30 respondent group. This latter satisfaction 
level is by no means indicative of dissatisfaction. It simply appears 
to indicate that all respondents are, or have been, upward mobile and that 
they actively sought advancement. One might conjecture that the oldest 
respondents have achieved their goals and are satisfied with their 
positions. It might also be supposed that the slight dip in the f-^tis- 
faction of the 41-50 respondents is typical of individuals in this age 
range who are re-assessing their career goals. 

Tables of means were developed for the tool and equipment lists, 
and appear in Appendix A. Respondents complete only one of these sec- 
tions; thus there is no relationship across respondent groups. These 
means are based on the following response categories: 



1. 


Never perform the task. 


2. 


Perform 


the 


task yearly (average). 


3. 


Perform 


the 


task monthly (average). 


4. 


Perform 


the 


task weekly (average). 


5. 


Perform 


the 


task daily (average). 



Each table presents the name of the equipment item, the present work 
frequency, the expected work frequency five years from now, and the 
difference between the two. The difference will be positive, negative, 
or zero for each item. If positive, the respondents feel the item in 
question will receive increased attention as the years pass. If the 
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difference is negative the respondents feel the item will receive less 
attention with the passage of time. No statistical inferences are made 
from these data; they are simply reported. The reader may use them as 
he or she deems appropriate to the development of course criteria. 

Several analysis procedures were employed on the task list. The 
major procedure involved the performance of an analysis of variance 
(ANOVA) on each task statement to determine if there were a significant 
difference between the mi^an performance frequencies of the five respond- 
ent groups. If the ANOVA indicated that there was a significant differ- 
ence between means; each of the ten possible pairs of means was tested 
with the Scheffe' test of significance. The Scheffe' test identifies 
specifically where the significant difference, or differences, lie. 
The results of tiiis procedure were used to generate the Venn diagrams 
shown in Figures 3 and 4. Figure 3 represents tiie conmjonality of task 
performance at the present time. Figure 4 represents the commonality 
in the respondents' estimate of their task performance five years from 
now. The numbers that appear in the Venn diagrams are the numbers of the 
task statements tiiat are performed in common, or separately, depending 
upon their location in the Venn diagram. The statements, and their 
appropriate numbers, may be found in Appendix B. 

Figure 2 shows the logic process used for placement of the tasks 
within the Venn diagram. Abbreviations used in this flow chart are shown 
below, with an explanation of each: 

1. G. T. - Greater Than 

2. L. T. - Less Than 

3. HQ - Equal To 

4. F - F Test (A statistical test of significance) 

5. s. d. - Standard Diviation 

Items appearing in the Venn diagram are shown at two levels of 
significance. Those items appearing above the dashed line are performed 
frequently by the respondents. The mean performance frequency used as 
an arbitrary cutoff was 2.25. The reader will recall that a response of 
2.0 indicates that the respondent performs the task approximately once 
per year, and that a response of 3.0 indicates monthly performance of 
the task. Because the responses of all respondents were averaged to 
obtain the mean performance frequency, it was felt that a figure of 
2.25 would indicate that many of the respondents performed the task 
monthly or even weekly. 

Figures appearing below the dotted line may be performed quite 
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frequently by some respondents and infrequently by others.^ Although 
the mean performance frequency was below 2.25, the standard deviation 
for the task was quite high. This would seem to indicate that several 
of the respondents performed the task quite frequently, perhaps daily. 
For this reason it was decided that these task statements should be 
displayed in the Venn diagram but that they should be separated from 
the others and displayed in such a way that the reader could distinguish 
the two groups. 

The second analysis procedure used on the task list is presented in 
Tables 11 and 12. These tables display in descending order the 

tasks performed by each respondent group (Table 11 present. Table 12 
projected). The task statement numbers are ranked according to the 
frequency of task performance by the respondent group. Each respondent 
group is represented by two columns of the table. The first column 
shows the task number, the second shows the mean performance frequency 
for the task. 



ANALYSIS OF OCCUPATIONAL CLUSTERS 

Figure 3 has a core of 72 tasks. As stated previously, these tasks 
are performed by all respondent groups, and are performed at least 
several times per year. 

These core tasks may be grouped into nine general categories: 



1. 


Diagnostic 


2. 


Maintenance and Repair 


3. 


Measurement 


A. 


Clerical 


5. 


Interpersonal 


6. 


Administrative 


7. 


Instructional 


8. 


Safety 


9. 


Miscellaneous 



Typical items to be found in these categories are: 
Diagnostic : 
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1. Locate and test system components 

2. Refer to circuit schematics, engineering drawings, 
assembly drawings, etc. 

3. Inspect slides, gibs, key\7ays, carriages, etc. 
4» Test motor windings, pumps, etc? 

Maintenance and Repair : 

1. Remove, repair, and replace defective components such 
as switches, relays, solenoids, etc. 

2. Disconnect electrical, hydraulic, or pneumatic connec- 
tions before performing maintenance. 

3. Repair or replace shafts, bearings, seals, etc. 

4. Adjust equipment controls to meet manufacturers' 
specifications. 

5. Make up or replace wiring harnesses. 
Measurement : 

1. Use feeler gauge, dial indicatoi, or other precision 
measuring device. 

2. Measure or adjust flow rates through a circuit. 

3* Make all nec^.ssary adjustments of internal controls. 

Clerical : 

1. Write purchase orders or requisitions. 

2. Write or type business letters, reports, bills, etc. 

3. Maintain time, service, or production records. 

4. Supervise the budget and cost control of a department. 
Interpersonal : 

1. Perform your work as part of a team effort. 

2. Work cooperatively with customers, supervisors, or 
other employees, even though you are under pressure. 
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3. Work with an agitated or angry customer, supervisor, 
or employee. 

Administrative ; 

!• Act as a consultant to other service personnel. 

2. Recommend changes in work procedures. 

3. Interpret job specifications, work procedures, 
or company policy to others. 

4^ Analyze or resolve work problems between employees 
or between employees and management. 

5. Develop work schedules for self or for others. 

Instructional : 

lo Instruct others in the proper method of testing or 
trouble-shooting. 

2. Train new employees, or retrain and upgrade the 
training of present employees. 

Safety : 

1. Develop a safety program for your business or work site. 

2. Enforce safety regulations. 

3. Be aware of OSHA standards. 

4. Perform safety inspections. 
Miscellaneous : 

1. Understand the organizational structure of your, or 
a customer's business. 

2. Function as a team leader. 

3. Improvise when regular diagnostic or maintenance 
procedures fail to locate or solve a problem. 

4. Promote confidence in your product, service, company, 
or self. 
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In addition to this core area, there are tasks that are common to 
four, three, or two of the five groups. Generally these items could 
be included in one of the first eight of che foregoing categories. They 
are not included ^s core tasks primarily because the task statement 
refers to something that is not performed at all, or is performed very 
infrequently by the respondents in one or more of the response groups. 
Task statement number 32 is an example. The statement reads, "Purge 
air, water, or other impurities from hydraulic, air conditioning, or pneu-- 
matic systems." This task is performed quite frequently by individuals 
in the Home Appliance, Commercial, Industrial, and Agri-Business indus-- 
tries. However, it is performed infrequently or not at all by persons 
in the Business and Office Machine industry. 

Other respondent groups indicated tasks that were unique to their 
occupational area. The largest of thet.e was in the Business and Office 
Machine category. The respondents perform tasks in three categories 
not previously mentioned. They are: 

1. Linkages and Levers 

2. Transistor/Solid State/Logic Theory 

3. Drive Systems 

Representative task statements in each of these categories are as 
follows: 

Linkages and Levers : 

1. Measure/adjust linkage distances of simple or compound 
lever systems. 

2. Understand the difference between different classes of 
levers. 

3. Measure or adjust the operation of rotary lever systems. 
Transistor/Solid State/Logic Theory ; 

1. Understand transistor theory, including common base, 
common emitter, and common collector designs. 

2. Troubleshoot or replace logic gates or associated 
circuit components . 

3. Perform circuit tests on printed circuit boards. 
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Drive Systems : 

1. Understand the theory of escapement or other intermittent 
motion systems. 

2. Inspect, clean, adjust, or repair smooth wheel drive 
mechanisms. 

Respondents in the Industrial Equipment category indicated eight 
tasks that they perform independently from the other respondent groups. 
In general, these tasks relate to the operation of machine tools to 
perform such tasks as slotting, milling, and sheet metal fabrication, 
and the maintenance of hydraulic or pneumatic systems. 

The Home Appliance respondents indicated no tasks that were per-- 
fcrmed independently. On the basis of this fact, it would seem that 
the Home Appliance technician, with a small amount of additional train- 
ing, could move into any of the other response categories. Conversely, 
it would seem that the technicians in the other response categories 
could move into the Home Appliance category with little difficulty. 
This would seem ro support the statement by Baer and Roeber in the 
text Occupational Information : 

Since most young people have a broad range of interests 
and capabilities, appropriate initial choices are faci- 
litated by a knowledge of families of occupations. It 
is becoming mote generally recognized that early training, 
even at the college level, should be broad enough to give 
the student the background for a group of related occupa- 
tions. Thus he is not driven into a specific occupational 
choice before his interests have matured sufficiently for 
him to choose a field of work. Once hired, he has a better 
chance of promotion if he has been trained for a group of 
related occupations. Should he lose his job as a result 
of adverse business conditions or obsolescence of the 
occupation, he can switch to another job in the same 
occupational family. (Occupational Information, p. 167) 

These authors have gone to the heart of clustering theory. The 
ability to provide a dynamic learning environment, in which a student 
can gain both depth and breadth of understanding, has been and continues 
to be the goal of technical educators. The data presented here, and 
the analysis procedures through which these data were derived, will 
provide a new approach toward curriculum development in electromechanical 
cluster occupations. 
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SUMMARY 



The purpose of this study was to identify the cluster or clusters 
of skills and competencies that are performed by Electromechanical 
Technicians within the State of Iowa. 

The results of this study have provided data that will he of 
benefit to persons charged with the responsibility for the development 
of curricula for electromechanical technician training programs. 
Other benefits that derive from this study are: 

1. A research questionnaire that may be used as a model 
for the development of other research instruments. 

2. An analysis procedure and rationale which may be of 
benefit to those individuals who wish to analyze 
performance in occupational clusters. 

This research project identified five occupational areas which 
were deemed representative of electromechanical occupations in Iowa. 
These five areas were: 

1. Residential Appliance Occupations 

2. Commercial Appliance Occupations 

3. Business and Office Machine Occupations 

A. Industrial Machinery and Equipment Occupations 

5. Automated Agri-Business Equipment Occupations 

In all, 212 questionnaires were distributed. A useable return of 
73.8% was used to generate the data presented in the report. 

The results of the research have provided many insights into the 
electromechanical occupational cluster. It was found that there exists 
a high correlation between the task performance of the five respondent 
groups. All possible combinations of two respondent groups yielded 10 
comparisons. The correlation for these comparisons ranged from .933 to 
.742. Further analysis indicated that there was a core of tasks common 
to all five respondent groups. This core could be subdivided into nine 
task categories. They are: Diagnostic, Maintenance and Repair, Measure- 
ment, Clerical, Interpersonal, Administrative, Instructional, Safety, and 
Miscellaneous. It was also found that there were lesser cores of tasks 
common to two or more of the five respondent groups. 

An interesting finding of the study was the large emphasis, from 
all respondent groups, on administrative responsibilities, safety, and 
interpersonal relationships. These types of tasks are performed quite 
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frequently by the respondents, and a variety of tasks are performed. 

In addition to the clustered skills, the research procedure was able 
to identify those skills which were performed by only one of the clustered 
occupations. The largest of these individual core areas was found in 
the Business and Office Machine response group. This core could be 
separated into three sub-categories: 

1. Linkages and lever systems 

2. Transistor/Integrated Circuit/Logic Theory 

3. Drive Systems. 

It may be concluded from this study that it is possible to analyze 
the tasks performed by workers in related occupational settings to 
determine the extent of the similarity between the tasks performed by 
these various groups. 

These analysis procedures appear to be effective in differentiating 
groups of respondents according to the tasks they perform, and tc provide 
a relatively inexpensive procedure for the analysis of clustered occupa- 
tions. 

The implementation of such a procedure can provide a firm base for 
decision making relative to curriculum development within occupational 
clusters. The relative ease with which the data can be analyzed allows 
the researcher to implement the procedure at regular intervals to 
determine if the trends in the occupations warrant the modification nf 
curricula, and if so, the direction in which the modifications should 
be made. 
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APPENDIX A 



TOOL AND EQUIPMENT LISTS 



Tables 5 through 9 present the responses of each of the respondent 
groups to their tool and equipment list. Each table presents the name 
of the item, the present and the projected work frequency, and the 
difference between the two. 

Each table is separated into two major areas: 



At the end of each table there is a summary of additional equip 
ment and tools that were mentioned by the respondents. No frequency 
data exist for these items. 



1. 



Appliances/machines/equipment on which the respondents 
perform electromechanical tasks. 



2. 



The tools and maintainence equipment used by the 
respondents to perform these tasks. 
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Pone Appliance Occupations Equii)mer\t Iiistr> 



Equipment 
Item 



V/ork I'Vequoncy 



Present 





RESIDFiriTAl APPLUvnCRS 


-■■ - ■- 


Ilicrov;ave Cven 


1,71 


Gas/Klectrjc Stove 


3.32 


Air Conditioner (roaa) 


3.21 


Air CondJ tionei* (central) 


2,70 


Pefriger'ator-Preezcr 


J.UD 


Deepfreoze 


2.7'l 


V/asher (clothes) 


Job 


Washer (dish) 


3.38 


Dryer 


3.85 


Garbage Dii>por;al 


2.53 


Trash ^"ompactor 


1.76 


Furnace (gas, oil, electric) 


?.8? 


FJumidifier 


3.09 


Dehumidi C j er 


2.38 


Garage Door Opener 


1.26 


Electrostatic Air Purifier 


1.88 


VJater Heater 


2.73 


Vater Softener/Conditioner 


1.76 


TFST FjQUTPf^':fIT Ji TOOLS 




Continuity Tester 




Volt-Ohmieter 


i}.32 


Vacuum Tube Voltmeter 


1.68 


IV^ansistor Analvzer 


1.26 


Oscilloscope 


1.50 


Signal Generator 


1.59 


Frequency Meter 


1.32 


Interval Tjmer 


i.ne 


Thickness Gauges 


2.29 


Light Meter 


1.12 


Radiation Meter 


1.26 


Soldering Equipment 


iJ.29 


Welding/Brazing Equijxnent 


3.26 


PressureAacuum Meters 


3.12 


Gas Detector 


2.56 



Projected 



2.68 
;^35 
3.27 
3.00 
3.18 
2.88 
3.62 
3.59 
3.79 
2.76 
2.88 
2.91 
3.35 
2.71 
l.iJ7 
2.56 

2.79 
2.06 



^^.23 
4.32 
1.68 
1.59 
1.7^ 
1.71 

1.61 
2.38 
1.29 
1.91 
i\.32 

3.26 
2.91 
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TABIJ5: 5 (Continued) 



Equipnent 
Item 



Additional Iterns Suggested by Respondents 



nfniER APPLlAIlGiS AND B.>UIl^r.EiiT 

Burglai^ Alarm r.ystems 
Central Vacuum Systems 
Credit Card Operated Devices 
Intercornnunications Systems 
Recording Device3 

Security/Smoke Detection Equipment 
V/ater Pumps/lVater Pressure Systems 



OTHER 1E?.T EQUIPr^J? A.ND TCOLS 



Charging ♦•lanifold 

Q-iarging Valves 

Claiip-on Amprobe 

Combustion Analysis Equipment 

Electronic r^ak Detector 

Tnfra Red Temperature Sensing Devices 

Slii^ Psychrometer 

Sound L>c*vel Meter 

Stethoscope (Audio Probe) Mechanical/Electronic 
Thermocouple (Tenperature Sensing) Voltmeter 
Vol tage/Pressure/Tempera tore Recording Devices 
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TmE 6 

Commercial Appliance Occupatioru; 



Fnulpment 


V/ork FVequoncy 


Present; 


Projected 
— - — 


Difference 


Ca4MEPCI/\I. A??LimCFS 










V/asher 




1.6h 


1.72 


.08 


Dryer 




1.6^ 


1.76 


.12 


Fxtractoi* 




l.OS 


1.12 


.04 


Ironei* 




1.00 


1.00 




Folder 




1.00 


1.00 




Packaging/^//rapping Equipment 




1.12 


1.08 


-.OH 


Pimips/T4etering Equipment 




1.60 


■ 1.68 


.08 


Pressure Regulating Devices 




1.88 


1.88 




Flour/Sugar/Ingredient 










Measuring Equipment 




1.20 


1.20 





Dough fflxers 




1.24 







Cough Forming Equipment 




1.12 


1.12 




PannersA^e-Panners 




1.12 


1.12 





Proofing Equipment 




1.12 


1.1? 





Conveyor Systems 




IM 


1.56 


.08 


O/ens 




1.40 


i.m 


.08 


Pressure/Teiiperature 




1.68 


1.80 




Regulating Equipment 




.12 


Product Preparation F>quipnient 




1.2H 




(slicing, frosting, etc*) 




1 pii 




Packagii'ig/l^/rapping Equipment 


X. J J 


l.H? 


.09 


Raw Food Cleaning/lfeshing/ 




1 oh 




.08 


Filtering Equipment 




1 ?2 


Rav/ Food Preparation Equipment 








(peeling, slicing3 separating 


1 on 


1 ?0 




Cooking.'OF^eezing/Pasturi zing/ 


1 hli 


JL • 


12 


Curing Equipm.ent 




Pumping, Measuring, Metering 




JL . ysj 


16 

. xu 


Equipment 






Container Forming Fxiuipment 




1.12 


JL. . £.4 


IP 


Conveyor Systans 




l.iJb 


1 S2 


.OH 


Pleating/Refrigeration Systems 


2.28 


2M 


.16 


Food Cases/Coolers 




l.i}« 


1.68 


.20 


Juke Box/Cassette Players 




1.32 


l.HO 


.08 


Food/Drink/Cigarette Vendors 


2.52 


2.52 




Automated Musical Instruments 








(piano, organ, etc.) 




1.0« 


1.08 




/ijaisar.ent Devices (pin ball, 










billiard, etc*) 




l.HH 


1.56 


.12 


Visual Devices (film, t.v.. 










"shoot-the--bear" , etc • ) 




IM 


1.52 


.12 


Coin Changers/Coin Chutes 




2.56 


2.60 


.04 


Bill Changers 




1.76 


1.92 


.16 
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TABIJi 6 (Contvlnuwl) 



Fquipment 
Item 




Work i^equency 




Present 


Projected 


Difference 


Fieatirig/Refrlgeration Equipirtent 


2.61 


<\ oil 




Pvivpi ng/I-feasuring/T'Ietering 








.16 


Fxnuipnent 




1.76 


1.92 


Conveyor Tystem 




1.16 


1.2'J 


.08 


Printing Press (.let'ter press 






1.28 




offset, v:eb, etc.) 




i.2y 





Photographjc Equipment (Process 








camera, platemaker, filn 










processing, etc.) 




1.36 


T It ^ 

1.40 




Materials IJarnling Bqujpment 






1 flit 




(paper, Jrik, che:^dcals) 




n It It 




St itching/r;taplir;g Equipment 




1.2^ 


1.2o 




Shearing Equipment 




1.2o 


1.32 


.Oil 


Packaging/l^rapping Equipment 


1.3o 


T It /^ 

1.40 


.01 


iV.MlruEiJHNCE .ni^D REPAIR E 


QUIi 








^>ont j nu ! t:y T^'i' tei' 






J.DU 


.1? 


Vol t-OIi: (meter 




3.'!^ 


3.68 




Ml ll!anmf^t»ny.tonet*-r' 




2.60 


?.7r 




Sifsnal Generator 




1.28 


1.28 




Oscilloscope 




1.12 


1.2i} 


. J.C 


Pressure/^/acuum Gauges 




2.56 


2.80 


.24 


Temperature Sensing Devices 




3.0i} 


3.28 


.2il 


Volume,/?lov.Tneters 




1.56 


1.72 


.16 


Gas/Fume Detectors 




1.72 


1.88 


.16 


Light Measui-'ing Devices 




1.2^1 


i.m 


.2^ 


Sound Metering Devices 




i.oa 


mo 


.32 


V/elding/Brazing Bquij^ent 




2.56 




.08 


Soldering Fquipment 




3.36 




.08 


Coin Mechanism Tester 




2.00 


2.16 


.16 



OTFER COf^S^ERCIAL EQirtPF^H^T 



Automatic Photoprint ing f^achines 
Automatic V/eighingA'/rapping Systems 
Food Pulpers 

Hydraulic/Pneumatic Systems 

Steam Cookers 

Tape Controlled Devices 

Precision Metering/Weighing Devices 
IVanslstor Checker 
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TABLi:: 7 

Business and Office Machine Occupations 



I'/iuipmonL 


V/ork r-'requericy 


Tlom 


I^^esont 


h^ojectod 


Ui f ferericf^ 




;> 77 






Adilnr; I-iacrdno 


fill 


r . 00 


— . 10 


CalCK la*:or (r:echanical ) 


c. • MO 




-.4p 


Calculn*. :r ('Electronic) 


9 71 


0 07 


. <i0 


Compta^iCter 




1.1:5 


1 n 

. lU 


Check .Tortir'.e: EauiciTient 


1 ho 


l.M / 


.Up 


Casn. Ror.lnt*;'rs (mechanical) 








?ash Rep;i3ters (electronic) 


1 IQ 


1.0^ 


. HO 


Autanato i Triventory Equipment 


X . 


1. 3^ 


.u:> 


"hortria^i^i 'I'f/peva^iter 


1 07 


1 17 
X . X / 


1 0 
. xu 


?ran:;crir Zion Equipment 


c. • yjj 


P 16 

c . X\J 


1 

. xo 


Ptiotocopy Machines 






1 Ci 

— . xu 


Th- 'irr/ .cor F'lachinec 


X. ::)u 


^ ^p 

X. ;;*i 


— • \J\J 


y>l Irit ! /Up licator 


1 77 
X. / / 


1 71 
X. / X 


. uo 


Gteri^-.Ll i?»ir)licator 


1 77 


1 7i| 




Photr>-' iffoot lAiplicat^or 


1 PQ 
X. i 


1 ^c: 
lOP 


pfi 


Fac mi i * • [>jpli cat or 


1 P < 


1 P'5 




Punched TaneAlagnetic Tape 








Cuplicator 


X.Mp 


1 71 
X. / X 


pc; 


Postage Meters 




X. :50 


1 '5 
.X3 


Autoiratic Addressing/Labellrig 








F'^quir /merit 


X .po 


1 71 
l./l 


1 0 

.13 


Tnt ""^rc on^Tiur . ica t i or'i P/j uinment 


1.65 


1.9^ 


.29 


Central FTccessor 


2.17 


2.^0 


.23 


Tap^ Lrives 


2.20 


2.30 


.10 


Disc 'drives 


1.83 


2.17 


.3^ 


Key ?jnch 


1. 40 


1-33 


-.07 


Card Reader 


2.07 


2.07 




rprd f^orte^^ 


1.33 


1-33 






loi 


lo7 


.Oh 




X ou 


I'^i 


r\'7 

-.07 


CRT' Devices 


1.0/ 




.4U 


Printer 


2.10 


2.30 


.20 


Plotter 


1.10 


1.33 


.23 


'»/-aiUhi,yAl>Ch rJ;J REPaIR i::0bj 


PWEMT 






Continuity Tester 


3.67 


3.70 


.03 


Volt-OhriKieter 


4.1^ 


^i.32 


.18 


'IVarisistor Tester 


1.56 


2.26 


.70 


Tranr'icl^r Oar-ze IVacer 


1.15 


1.5c 


M 


Tube Tester 


1.36 


1.33 


-.03 


Pulse/r;ignal Generator 


1.15 


1.70 


.55 


Oscilloscope 


2.52 


3.33 


.81 
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TABLE 7 (Continued) 





VJork b'requency 




rtem 


Present 


Projected 


Difference 


Interval Tiner 
Light Meter 
Sound Meter 
Soldering Equipinent 
V/eldin^Brazing Equipment 
Ultrasonic Parts Cleaner 


1,26 
1,11 
1,00 
4,32 
1.93 
1.15 


1,41 
1.26 
1,22 

4,39 
2,00 
1,82 


.15 
.22 
.07 
.07 
.67 



iTTim BUSlIiESS Ma.CHK^IES 

Autoratic Time/rluiriber Stairpin^ Equipnient 
Billing/Accounting Machines 

Central Recorders, Connected to Private Phone Systems 

Collating Equipment 

Desk Top Ccmputers 

Folding Equipment 

Inserters 

Letter Openers 

Fijgnetic Tape Equipirant 

Scaling Equiprtient 

Tape Punch/Tape Readers 

Telephone Couplers 

Teleprocessing Transmission Equipment 

OTHhK MAlNTHN/\NCH AND REPAIR EQUIP^.'.ENT 

Agitation Type Chemical Cleaning Equipment 
Locic Board Test and Maintainence Equipment 
Signal Tracer 
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TABLE 8 

Itidustrial Machinery and Equipment Occupations 



I/jalpnienl 
rten 




worK i^requency 




i^esenL 


i roj eccea 


L^ii I ere nee 


I-ILUC':r:TAL MA'JfilK^RY A^ID EQUIPME 








l^zh^ (!ir^ine, l\;rret) 


2.77 


2.87 


.10 




1.55 


2.72 


.17 


Miiiir^ :«:achine 


2.90 


3.07 


.17 


Bi'oach 


1.73 


1.83 


.10 


:%UA Eiuiomer.t; 


1.27 


1.60 


.33 


Drl ir(!<adial, Miilt. Spindle) 


2.90 


3.13 


.23 


Presses 


3.30 


3.^3 


.13 


iv^niirv; Equipment (Rod, Tube, 








3hivt) 


2.90 


3.10 


.20 


Irii^.der (Tool, Centerless, etc.) 


3.00 


3.17 


.17 


Heat Treatirig Fiquiprnent 


2.17 


2.53 


.36 


Metal Plating Equipment 


1.27 


2.30 


.03 


Polishinpy'Painting Equipment 


2.77 


2.90 


.13 


^'onvey or/Assembly Line Eqpt. 


2.70 


2.90 


.20 


I iydraulic/Pneirnat ic Systems 


3.23 


3.50 


.27 


T.^Of^ "ontrollea Devices 


1.67 


2.23 


.56 


Poa^-idry i!}nuipnent 


1.60 


1.73 


.13 


Grinding/:'!! Xing Equipment 


1.38 


1.'I5 


.07 


rlxtrusion/I-iOldiPig Equipment 


l.l'l 


1.21 


.07 


Coat ii if^fimbedment Equipment 


1.10 


l.l^i 


M 


Dippino; Equipm.ent 


1.31 


l.iJl 


.10 


i4oid ""j^Kinp; Equipment 


1.11 


l.li} 


— 


Pumpii^g Equipment 


1.69 


1.76 


.07 


Oarinr, ivquicm.ent 


1.59 


1.59 





'>;np'jralui"e/Pressure Controls 


l.i<8 


1.55 


.07 


v^^uTxlity ^'onrrol Equipment 


l.i<5 


1.5^" 


.07 


Materials 'IVanspcrt Systems 


1.38 


l.i<l 


.03 


batcr. Xlxirig Equipment 


1.38 


l.i<l 


.03 


Fixtr^sior: Eq^oipment 


1.53 


1.70 


.17 


Vac^iam Forming I-xjuipment 


1.53 


1.73 


.20 


Blov; XoldiPig Equipment 


1.10 


1.17 


.07 


Rotocasting Exjulpment 


1.33 


1.10 


.07 


InJeC'Jion i-tolding Equipment 


1.60 


1.63 


.03 


-'omi^rc\"s1^'r. Molding Equipm.ent 


1.07 


1.20 


.13 


S^an V/eldirig Equipment 


1 it r\ 

1 .mO 


1.50 


.10 


Packar;e Forrdng Equipment 


1.50 


1.53 


.03 


CuttirjyPolishing Equipment 


1.97 


2.03 


.06 


Materi'ils Conveyor Systems 


1.67 


1.70 


.03 


Fluid/Oar> Pumping Equipment 


1.70 


1.83 


.13 


Me tori rc rl^ u 1 one r* t 


1.8C 


1.83 


.03 


T^^^r-rat^Jir^e Control De/ices 


2.07 


2.13 


.06 


Quality Control Devices 


1.53 


1.60 

1 


.07 



37 

TAbLK 8 (Contim:ed) 



Fiquipment 
Item 



V/ork Frequency 



Vesent 



Precision level 
Sine 

Feeler ^)au?;e 

Dial Indicator 

MlcrometerA'ernler Caliper 

iiigia Speed Photographic Eqpt. 

Continuity Tester 

VoltA^/Opjimeter 

Signal Generator 

Oscilloscope 

?^:agnaflux Equipment 

Heat Measuring Equipment 

Pressure Measuring Equipn^nt 

Interval Timers 

Fume tetection Equipment 



2.27 


2.'<3 


1.35 


1.48 


3.17 


3.33 


3.07 


3.20 


2.87 


2.97 


1.23 


1.37 


3.37 


3.53 


3.93 


3.97 


1.57 


1.77 


1.97 


2.23 


IM 


1.57 


2.30 


2.50 


2.87 


3.10 


2.70 


2.97 


1.27 


1.83 



Pi^oj ected 



Difference 



.16 
.13 
.16 
.13 
.10 
.14 
.16 
.04 
.20 
.26 
.17 
.20 

.23 
.27 
.56 



ailiER iriDU5rrRIAL MACHI^ERY mD FX5UIPr«' 



Boiler Equipment /Boiler Controls 
Environmental Chambers 
Fan/Limit Conttols 
Film Sealing Equipment 
Life Cycling Equipment 
Make-up Units 
Material Cooling Chillers 
Pneumatic Balance Controls 
Power Transmission Systems 
Shal<e Table 
Shock Tester 
Switch Gear 



oliicn iviy^ii/icNAiMCt AND HHPaIR ::QUiHviENT 



Density Pfeasuring Equipment 
R. F. Conraunications Equipment 
R. F. Generator Test Equipment 
R. F. Inductive Heating Equipment 
Solid State/Logic Equiprnent 
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TABLE 9 



AUTOj\.MTh-0 AGRI-BUSINESS EOUIP/vlENT OCCUPATIONS 



Equipment 


V/ork Frequency 


I torn 


Present 


Projected 


Difference 


AGRICULTIJR^ EQUIPMENT 








Peed Blending Equipment 


2-77 


3.5^ 


.77 


Feed Supplement Mfg. Eqpt. 


2.00 


2.15 


.15 


/lUvyOiiV-iv/tJu r^euirig oysuems 


3-0^ 


3.23 


.19 


/\utoii<iocu L*^j^ i!ctriuj.ing fiqpu* 


1.7o 


2.00 


.2H 


AUuomauea miik rianaiing b^qpt. 




1.63 


.05 


Mui/OiiJrtcb'u uiciin iianQxing iiqpu* 


2.85 


3.15 


.30 


AULomauea rouiury uressing Lqpu. 


1.67 


1.63 


-.Oil 


rtUOOiiJciUCU V/doUt^ ucIlivJVciX HQpu* 


2. Oil 


2.75 


.71 


fviAlNTENANCE AND REPAIR EOUI 








Precision Metering Eqpt. 


3.19 


3.38 


.19 


Weight Scaling Eqpt, 


3.08 


3.^6 


.38 


Continuity Tester 


3.12 


3.2i| 


.12 


Volt/Amp/0hrT3Tieter 


3.52 


3.80 


.28 


Interval Timer 


2.72 


2.80 


.08 


PressureAacuum Gauges 


3.15 


3M 


.31 


Terrperature Sensing Devices 


3.28 


3.68 


.i|0 



OIllER AGPICULTURAL EQUIPPED 



Air Handling Equipment 
Automated tIeating/Drying Equipment 
Automated Watering Systems 
Counting Equipment 
Electronic Monitoring Panels 
Fork Lift IVuck Circuitry 
r^fegnetic Starters 

Phase Converters (Rotary and Static) 
Processing Plant Equipment 
Refrigeration E/^uipment 
Timing Relays 

Ventilation/Grain Drying Equipment 

OTHER iwaliMTEN/^NCE AInJD REPAIR EQUIPMENT 

Automated Forage Dry r%tter Tester 
Electronic/Chemical Feed Nutrient Tester 
Ground Loop Impedance Tester/Cable Tracer 
Hydraulic Stress Analysis E-quipment 
Motor Rotation Indicators/Phase Sequence Indicators 
Voltage/Amperage Recorders 
Q V/elding Eouipment 

ERJC 
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APPEfroiX B 
TASK STATEMENT' LIST 
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Task 




< 


Locate and test syste^n oai4)ononts to determine if they are 
AiTiCtioning prot:>eriy? 

Refer to a circuit schematic or a circuit diagrain to aid in 
tracing oii electric, hydraulic, or pneumatic circuit? 

Refer zo engineering drawings or machine drawings? 

Refer to buildir^g blueprints or architectural plans? 



13. Disconi^.ect electrical, hydraulic, or pneumatic connections 

before performing maintenance or repair on a piece of 
equipment? 

6. Remove, repair, or replace defective conponents such as switches, 

circuit breakers, themocouples , solenoids, valves, relays, etc? 

7. Remove dust and dirt from ti^e interior or exterior of motors, 

housings, gearcases, etc.? 

8. Inspect commutator, slip rings or brush gear of motors or 

generators? 

9. Inspect motor controls such as centrifugal switches for 

proper operation? 

IC. Clean and adjust motor or stai'^ter contacts? 

11. Tesc motor windings for short circid.ts, grounds, open circuits, 

or burn-outs? 

12. Repair or replace defective starter or starter components? 

13. Connect external resistance, capacitance, or other "dummy load" 

to equipment under test for purposes of equipment adjuctement? 

1^. r*iake sketches of equipment sub-assemblies during disassembly 
or for reference during reassemoiy^ 

15. Refer to manufacturer's assembly dra^ ings to assure proper 

reassembly of equipment? 

16. Maintain service records on machines or equipment serviced? 

17. Use feeler gauge, dial indicator, or other precision measuring 

device to make precise adjustments? 
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Task Number Task Statement 



18. Refer to pai-'tr* list or manual to doteiinine the pi'oper name cuid 

part nmber for replacement parts? 

19. Write a pui'^chase order or requisition for parts (or other 

materials)? 

20. Refer co service manual to determine the proper service or 

calibration proceaure tolerances, etc.? 

21. Refer to electrical codes to determine proper wire size, or 

overload protection necessary for equipment installation? 

22. Adjust equipmien\; controls to settings other than those speci- 

fied by the manufacturer, to get optimum performance from 
the equipment being serviced? 

23. Inspect slides, gibs, keyv;ays, carriages, sliafts, bearings, 

etc., for excess wear, improper clearance, or ^"i saiignment? 

2k. Repair or replace shafts, bearings, seals, etc.? 

25. Inspect hydraulic or pneumatic cylinders, rams, or pistons 

for wear, pitting, scratches, out-of-round, etc.? 

26. Inspect hydraulic or pneumatic punps for proper pressure and 

capacity? 

27. Inspect arxi repair pressure or volume control valves, using 

visual means, microneter, pressure gauges, etc.? 

28. Inspect and adjust drive belt tension, or alignment. 

29. Measure/adjust clutch plate pressure to meet manufacturer's 

specifications? 

30. Repair or replace clutch systems? 

31. Inspect g^ar teeth for excess ;^^ar, misalignment mesh depth, 

etc.? 

32. Purge air, water, or other inpurities from hydraulic, air 

conditioning, or pneumatic systems? 

33. Measure/adjust linkage distciT.c^j of simple or compound lever 

systems? 
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Task Mu-^^T ':Yisk :;tal;en^nt 



3^. r-jear>ur<yacliusi tlx* mocriaiiAcal a(lv?uitar>o or cpec^d chnngr. of 
niiT!{ile or conpoiiiid levor sysi;onir»? 

"^5- ixtouplne the proper amount of force (or lovcraco) neccnsary 
to produce the desired operation of a inachino, or rrachine 
sub-as seiitoly? 

3c. Understand the difference between different classes of levers? 

37. PJxplain the different classes of levers to another person? 

38. Measure or adjust the operation of rotary lever systems, such 

as rocker am assemblies , or bell cranks? 

39- Estin^te the time and/or material necessary to repair defective 
equipment? 

^0. Inform th)c customer, in wrltLrig or verbally, of the cor^t ejitim^ito 
fox* service or repair? 

^1. Conpute fina] bill for services, installation or repair? 

^2. Receive payment fron customer for services? 

^3. Write receipt for payment received? 

^14. Maintain account books for service, maintenance and repair? 
^15 • Understand the theory of a time constant? 

^6. Use tiine constant theoiy to compute the expected voltage, pressure, 
etc. in a device at specific time intervals, under charging 
or discharging conditions? 

^7. Explain time constant theory to others? 

Instruct others in the procedure for confuting time constant 
values? 

^9. Understand the theory of resonance and resonant circuits? 

50. Use resonance theory to test or adjust resonarice point of a 

circuit? 

51. Modify manufacturer's specifications for resonance point to 

obtain maximum efficiericy fron the equipment being serviced? 
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Task number Task oUatement 



52, Design or redesipn resonant circuits? 

53« Coiipute or nieasure Real Opposition to flow (electrical, fluid 
or pneumatic)? 

5^^^ Perform circuit test to insure continuity, or isolate excessive 
pressure drops (electrical, fluid, or pneumatic)? 

55 • Measure or adjust rate of flov/ within or through a circuit 
(electrical, fluid, pneuiiHtic, or mechanical)? 

56. Caipute or measure energy storage or energy transfer in a 

system (electrical, hydraulic, pneumatic, or mechanical)? 

57 • Design an amplifier or power transfer circuit or system 
(electrical, fluid, pneumatic, or mechanical)? 

t)^. I£xp3aln a power transfer circuit or system to others? 

59- Instruct others in the proper method of system testing or 
troubleshooting? 

60. Understand the theory of operation of syncro-transmitter, 

syncro-trans former, and/or syncro receiver systems? 

61. Use the theory of syncro devices to troubleshoot and service 

syncro systems? 

62. Instruct others in the procedures for troubleshooting and 

servicing of syncro systems? 

63- Connect a syncro transmitter and receiver to produce a specific 
type of receiver rotation (positive, negative, lead, lag, 
additive, subtractive)? 

6^, Unaerstand the theory of saturable core reactors? 

65. Use the theory of saturable core devices to perform maintenance 
and repair of these devices? 

65. Instruct others in the theory and/or repair of saturable core 
devices? 

67, Conpute or measure the magnetic flux density within a magnetic 
field, or magnetically sMelded area? 
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Task riunh-- 'iask ::taterk;nt 

68. Design or inodify shields to adjust magnetic flux density? 

6y. Conpute or measure the efficiency of A C or D C motors, usLng 
rrathenatical formulas, or test devices? 

7C. understand the theory of transformer turns ratio? 

71. Canute or measure the power loss or efficiency of a transformer? 

72. Use tne turns ratio theory to determine the approximate turns 

ratio, or step-up/step-dov/n voltages of a transi'ormer? 

73* Explain turns ratio theory to others? 

7^^. Understand the operation of 'Jumerlca] Controlled macMnes or* 
devices? 

7?. VJrite Numerical Controlled programs? 

76. I^odify or de-bug Numerical Controlled programs? 

77. Instruct otiier in Numerical Controlled coding or programs? 

78. Determine the machining to be accomplished on a part, so that 

a Numerical Controlled program can be v;ritten? 

79. Determine vjhat machines and what tools are to be used to perfojTn 

the necessary machining on a part? 

bO. Refer to speed and feed tables to determine machine tool cutting 
speeds to be used? 

81. Use trigonometry fuiictions to determine X, Y, and Z coordinates 

of a Numerical Control program? 

82. Put data into v/ritten form for reporting purposes, so that 

others can code N. C. programs? 

83. Perfonn routine air conpressor, refrigeration, or hydraulic 

panp maintenance? 

8^. Clean, repair, or replace filter elements in the above equipment? 

55. Check or re-calibrate thermostats, humidity and pressure controls, 
or other similar devices? 
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Task riuinLer Task Statement 

86. Inspect aiid adjust prenoure canpensating Ox-* inducing valve;>'5 

87. Repair or replace pressure or vacuum switches ^ hu^r^idity/ 

controls, or other packing n^terials? 

88. Disassembles clean and repack valves using packing rope 

other packing materials? 

89. ConnecT: jumper vdres or by-pass connections to check the 

function of conroonents or assemblies? 

50. Determine the high side/3ow side pressure differential in an 
electrical, hydraulic, pneumatic, or other system? 

91. Adjust pressure readings (of gasses) for Standf^ Ten¥)eraturr> 

and Pressure? 

92. Diagnose probable cause of incorrect pressure differential? 

93. Determine evaporator temperature (air conditioner)? 

9^. Test suction of evaporator pressure regulator or absolute valve? 

95. Perform leak tests on pressure or vacuum systems, using dye, 

or other leak detection equipment? 

96. Replace i^frigerant, water, gas, or other material in a system 

to restore it to proper level? 

97. Conduct performance tests on air conditioning, refrigeration, 

pneumatic or hydraulic systems? 

98. Remove canpressor or pump from system so th-at it can be rebuilt? 

99. Completely strip or disassemblecompressor or pump so that 

it can be repaired? 

100, Evacuate re frig-oration or air conditioning system using a vacuum 

pump or charging station? 

101. Inspect system wiring, tighten terminal screws, re- solder 

connections, etc.? 

102, Inspect, repair, or replace shock mounts, vibration dampers, etc? 

103. Inspect, adjust, repair, or replace overload protective devices? 
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Task liuinb'-*-* Tar/K rilat:om»»nt 



10^. Ajialyze load on. cooling >yjsLQm to ueteimiic if the equi[)rneriL 
is operating under an overload? 

105. Attempt to nove a restriction In a sealed refrigeration, 

hydraulic, or pnerunatic systems? 

106. Measure mchine or product temperature and adjust temperature 

controls as necessary? 

107. Install, repair, or replace heating or cooliPtg p^ickages to 

maintain proper operating temperatures for large equipment 
or appliances? 

108. Perform irispection and maintenance ot cooling tov/ers, water 

treatment equipmerit, air supply systems, and the like? 

109. Understand the basic theory of chemistry to do your v/ork? 
lie. Use basic cnemistry to perform your v;ork? 

111. Understarici the operation of a slide rule? 

112. Use a slide rule to derive data for your v/ork? 

113. Use a pocket or desk calculator to perform your v/ork? 
IVl. T'^ke up or repair vriring harnesses? 

115. Test J adjust, repair or replace equipment instrumentation? 

116. Test, adjust, repair, or replace corrponents in your personal 

test equipment? 

117. Understand binary arithmetic or Boolean algebra? 

118. Use binary arithnetic to trace thj?ough the operation of a 

logic circuit? 

119. Use Boolean algebra to determine the gatjng or svriLtchin^ 

operation of a logic circuit? 

120. Use the above to design or redesigna lop;ic circuit? 

121. Convert fron one number system to another? (binary to decimal, 

octal to hexa-decimal, etc.) 

122. Understand tl\e cperation of a diode clipping circuit or other 

v/ave shaping device? 
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Task .iUfnoe!" 



Tack r>l.atomr:nt 



1^3. Troubleshoot or i*epair a clipping or other wave shaping cievice? 
12^. r^iodify or reaesiyn a wave shaping circuit? 

125. 'Jriderstand traiisistor theory , includir^ conmon base, coiarx)n 
emitter, and cornnon collector designs? 

12C . "Voubleshoot or repair transistor anpliriei' or sv/itchin^ circuits? 

127. Design or modify transistor arplifier or switching circuits? 

128. Troubleshoot or replace logic gates or associated circuit 

ccxrponents? 

129. Read and Interpret symbolic diagrams of RTL, TTL, DCTL, or other 

logic faraMies? 

130. Construct truth tables ar an aid in logic circuit troubleshooting? 

131. Explain the theory of logic circuits to others? 

132. Explain transistor theory to others? 

133- Connect an oscilloscope to circuit components? 

13^^. Analyze osoillc^scope \^vefonm:; to determjne the type of etiuiu- 
ment malfunctions? 

135. Detemine pulse or wave duration or intensity v/ith an 

oscilloscope? 

136. Record pulse shape or duration using an oscilloscope or recording 

device? 

137. Analyze oscilloscope patterns to determine if the oscilloscope 

probe, or the oscilloscope itself , is p3?operly adjusted? 

138. Adjust oscilloocope or probe to conform with proper operating!, 

standards? 

139- Instruct others in the proper use or maintenance of test 
equipment? 

1^10. Perform circuit tests on printed circuit boards? 

1^1, Modify a PC board to perform the repaii' of some defect? 
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Task riurri^-r* Tai>k .Slfttement 



1^:'. y-zUjiy or nrJiV}/ the desl>9!, vif a PC layout? 

1^3. L-Xo«ose, etch or othcivase construct PC boards? 

i^*^^ M^aciur-: li^il ijiuc-nsity, speccr'ai quality, or evenness of 
illuinination? 

y.^:\:yore the level of radiation frcm a mlcxwjave oven or other 
radiation eirdttirig device, using a radiation counter or 
other ineasurinf; device? 

I^t. Understand tht- inverse squar-e law of light intensity? 

1^7. ':se the inverse equars law to estimate or comp)ute li^t 
intensity? 

l^b. Perfcnr. rnaintairience or tests using optical measuring devices, 
such as lasers, optical galvanometer, etc.? 

1^5. ::etenrl!:e the fecal length of a lens, mirror, or parabolic 
reflector? 

15'-'. L^t^-mln^ tiie irid^^x of refract J on of various transparent 
rraterials? 

151. L^eten.iine or aljurt the aligrjnent of light polarizers? 

Ibc . in3r>ect, cleari, adjust the aliga^iient of beam splitting mirrorj 
or prisris? 

153. Inspect, adjust, or redesign xaser beamsV 

15'^. Inspect, clean, adjust or replace optical lenses, mirrors 
or lens assemblies? 

155. Inspect, clean, adj'ust or replace photoelectric sensors or 
associated eqpt.? 

15t*. E:<nlain liptit redsurement to others? 

157. Measure or compute resistarice or capacitance of series or 

parallel circuits? 

158. ^todl fy Ohm's Lav;, Watt's Law, etc., to determine the values of 

circuit connonenls? 



Explain series, parallel, or series-parallel circuits to others? 
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Task \'unljer 'IVisl; :"iatHr.i»nt 

1('0. ^'r Jv-rsiaiid the theory of iinpe^'lance matching? 
161 • I-Ialtitaln or adjust Impedance matching circuitry? 
16.^. Analyw^-, deoir^n, or modify impeclaiico nuttching circuitry? 
16^. P::<plain jiTxedance natcnang principles to others? 
Understand the principles of feedback? 

Use feedback theory to measure or adjust feedback values to 
ir.eet equipment specs.? 

IcC. Adapt. paniifactur*er's feedback specs, to fit a paxticular need, 
or to obtain optimum performance from the equipment l>eing 
ser^/iced? 

16?. Determine phase relationship betiveen original and feedback 
signal 5 to determine if the signal is regenerative or 
degenerative? 

163. Kxplairt fe^Mback fui-.da-n'^nitalr^ tc> othom? 

It9. Trtstruct others In the r>r(»{ *^r nrtho<i of w:i:Awhii'' ov a Jju:;! h;*^ 
feedback? 

17c. ^'nderstand the theory of circuit bias? 

171. Measure bias values and adjust as necessary to obtain optimum 

circuit output? 

172. Instruct others in proper procedures for bias measurement 

and adjustment? 

173' in,ject a test signal and check circuit output to determine output 
level 5 or to adjusc for minimum distortion? 

17^. Visually inspect circuit corrponents for causes of spurious 
oscillation, noise, or malf^inction? 

175- Test vacuum tubes to insure that they meet or exceed standard 
specs . ? 

176. Treasure or calculate gain of an a^lifier circuit? 

177- i^ieasure or calculate input or lead resistance of an amplifier? 
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'lot lU/'(r>) for a tr-'i.:'ii:ior» or vacuum tube circun? 

Izl. XoJify electrical, r.ycli^aulic, pneujratic, or niocfianical devices 
accord?; > -2; ::o update specifications from the rra>)ufacturer? 

';r.iernt:and tr.e theo>^/ of liril^age devices of systems? 

I":. :*;3i:-.taln equipn'^nt uhilirAx^sr Ih'ivjze elenotits? 

1-'^-. '^r.,>lrucv lirJ< point car^'es to analyze the operation of a 
lini\9P;o syrten? 

1^^'. ::otennl:ie the location of centers-of- rotation for linkage 

eleri*:*r:t:-? 

. I' rif^, or ivodiVy a lirfc^^je sy.^t-n to meet thf: needs of a 

'or::;t>-uct v^^olor dia,*?>a;:»:: or fo>v>e polygons lo analyze Ur> 
forcrj, velocity, rri^^chani cal advanta;^*, etc. of a 3inkap;o 
syst^n? , 

'-'uit;rstai/l the th.^ovy of oGcapemerit or other intemittc-nt 
TiLtJtior. syr:t**rr>? 

:r:,;p',^ct, rrainta'n, or n^oair ^rvjapt'mK.t systenn? 

1^-/. l^esie?* or nodify r-scaperjenl or ether intermittent motion 
r>ycte,riS? 

3,"^!. Rer.ovv or> refit f^^^ars to snafts? 

Dr. H^T/ork tb» bux>e of a near to restore concentricity? 

193. Recuiii rerir teeth, shafts, rollers, etc.? 

19^i. "-feas^are niter: diameter, diajnetral pitch or othior gear geomc-trlcs? 
1?^. rj<pialn C'-'^ f^eonetry to others? 

r-' . V/.*-»:-:r/- *-.h^- :ncrease or 'lecreas^^* in anr.ujar velocity due to 
slnple or conpoiand gear trajris? 
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10/. Pf tomirin th^* im^oharilcril ;K!varitr~i;^o of a ^yar train? 

198. rri;;p'-?cl, liK'yiy nr repair spr-lm^: driven, ov chain <ir'iv(* jtK^ch.uilrjnr.V 

199. L.n:>poct, clean, adjust ox* repair' ^:rtcx;th wliei?! drive rnecl uan i . in; ' ? 
.^0''. Modify or re-design smooth v;heel , spring, or chain drdve syst'^ms? 
201. Measure or adjust ai^^lar* timirig of rotax'^y cam systems? 

JlOi. . Mea.^ure or adjust clearance betv/een cam and cam follower? 

203. i^sign or modify cam systems to perfora specific types of 
motion, tlning, product distribution, etc.? 

20k. Instruct others in the fundamentals of cam. design? 

205. Instruct others in the proper method of inspection, repair, or 

maintalnence of cajn opt^rated systems? 

206. Iriooect, cloaii, repair, (>r replace* magnetic counters, coin 

operated devices, or other magrielic detection oqulpnKMit? 

207. Refer to manuals to determine strer^gth of materials? (Physical, 

Chemical, Electrical, Tliermal, etc.) 

20y. "'!easure the physical properties of materials as mentioned above? 

209. Refer to sketches or drawings to construct a conponent part? 

21c. Heat tr^eat, anneal, temper or othen\'ise alter the properties 
of a conponent or piece of metal? 

211. Chemically alter the structural or molecular properties of 

materials? 

212. Perform slotting, milling or other operations on a milling 

machine? 

213. Perform grinding operations using a surface, centerless or other 

type of grinder? 

Perfom operations on sheet metal, using sheet metal machines? 

215. Perform exhaust gas analysis or other byproduct analysis of 
a machine or system? 
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:Visk statement 



231 
232. 

235. 
2?^ , 



V;rir,o or type busLnesn lei/o^rn, reports, billr>, etc.? 

>!ake oral reports, or {>rer>ehtatlons to custanors, employer, 
en]{r>loy(;or., or other persons? 

Act as a consultant to other service personnel in your conpany 
or in other compaiiic^s? 

Assist a customer In determininc the si^e or other specifica- 
tions of proposed oquipnont? 

Virite specs for nev: eouipnent, or conponents, to be bid? 

VJrite specs for proponed eqaipment installations for customers? 

:-!ake tentative sketches of proposed equipment installation? 

I'ransfer rou^ti sketches to finished scale drawings? 

Write pu:^crias^=* orders or equipment reciuisitions? 

ohippljip; recoi{>t or bill of lading for a nev/ siijpment? 

Check a shipment for transit danage? 

Locate invoice and inventory all invoiced items? 

List missiPig or damaged items on invoice or lading slip? 

/iiice preparations for installation of new equipment? 

Obtain, read^ or othemvise interpret installation plans? 

Assemble equipment fron shipping crates, according to manu- 
facturer 's specs or installation plan? 

Mat:e irdtial installation and adjustment of new equipment 
at customer's installation site? 

Circuit test all components, subassemblies, etc., referring 
to manufacturer's test points and specs.? 

Make all necessary adjustments of internal controls to bring 
the installation to optir^i v/orking conditions? 

Instruct or supervise others in the performance of the spec. 
wTitir^, bidding or installation duties? 
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Task ^Iiimb'?r Task Statement 

237. ii.Gtruct custoiner in the proper daily or pericdac maintenance 
of the oquipment? 

23^. Aruvwer customer's queslioni>, or interpret conpaiiy policy nnd 
procedures? 

239. Interpret job specifications, v/ork orders or company policy 
to other v/orkers? 

Recomrr-end changes in ivork procedures to increase efficiency 
or quality of v/ork? 

2^1. Reconmend cb.anges in working conditions to increase productivity 
or safety? 

2^2. Analyze or resolve work problems between workers? 

r^i3. Analyze or resolve work problems betv;een workers and management? 

2^^. Recommend or carry out personnel activities, such as Mring, 
promotion, transfer, termination, etc.? 

2^5. Train nev; employees in proper* procedures? 

2^6. Re- train or upgr'ade the training of present employees? 

2^7. Maintain time, service, production, or other business records? 

?MS. Develop your own work schedule, appointment list, etc.? 

2^9. Develop v/ork schedule or job assignments for other persons? 

250. Establish or supervise a maintenance or service department? 

251. Super^/ise the budget and cost control of a department? 

252. Develop a safety program for your business or work site? 

253. Enforce safety regulations, set down by you or your employer? 

25^. Understand the organizational structure of your business or 
a customer's business? 

255. Receive instruction or help in understanding some aspect of 
your v;ork? 
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'lask :jumber Tank rXatemenl 



25c. Iraprovise when rei^ular dia/snostic techniques fail to locate 
a problem? 

257. Perform youi-* work a^^ a part of a team effort? 
?58. bliriction as the leader of a tean effort? 

259. Work cooperatively with custoners, supervisors, or other 

enployees, even though you are under pressure? 

260. Work with an agitated or aiigry customer, supervisor, or 

employee? 

262. Tactfully ask questions of a customer, supervisor, or 
employee to get additional information? 

262. Promote confidence iii your product, service, company, work- 

manship, or yourself? 

263. Be aware of or diagnose an unsafe working practice of your 

or another person? 

26^. Be awai^e of or diagnose a safety hazard caused by machine or 
physical facilities? 

265. Be aware of standards? 

266. Keep a customer or supervisor infonned of potential or existing 

safety hazards or problems? 



267. 



Reorganize your plant, v;ork habits, or v;ork procedures to 
conform with QSM standards? 



268. Perfom safety inspections of yom-* plant or v;ork area? 

269. Attend safety 3ectures or seminars? 

270. Instruct or be responsible for instruction at safety lectures 

or seminars? 

271. ilow often do you feel the need for more instruction in writing 

letters, reports, or other communication skills? 

272. How often do you feel the need for more instruction in your 

skill areas (Electronics, Refrigeration, Mechanics, etc.)? 

273. How often do you feel the need for more instruction in other topics' 

(Please specify the topics on the back of the response sheet) 
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APPENDIX C 



TASK PERFORMANCE FREQUENCY BY RESPONDENT GROUP 



Tables 11 and 12 present the rank-ordered tasks for each respond- 
ent group, for Present (Table 11) and Projected (Table 12) task per- 
formance. 

In each instance the tasks are ranked from 1 to 273 in descending 
order of performance frequency. Each respondent group is represented 
by two columns of figures. The first column refers to the task state- 
ment number, as presented in Table 10. The second column presents the 
Mean Performance Frequency for that task, as indicated by the respondent 
group. 
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